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Report Title

The Gordon Research Conference and Seminar on Laser Diagnostics in Combustion were held at Waterville Valley in Waterville Valley, 
New Hampshire from August 8-14, 2015. The Conference was well-attended with 182 participants (attendees list attached). The attendees 
represented the spectrum of endeavor in this field coming from academia, industry, and government laboratories, both U.S. and foreign 
scientists, senior researchers, young investigators, and students. Of the 182 attendees, 59 voluntarily responded to a general inquiry 
regarding ethnicity which appears on our registration forms. Of the 59 respondents, 8% were Minorities – 3% Hispanic, 5% Asian and 0% 
African American. Approximately 11% of the participants at the2015 meeting were women.

The Seminar was well-attended with 48 participants (attendees list attached). The attendees represented the spectrum of endeavor in this 
field coming from academia, industry, and government laboratories, both U.S. and foreign scientists, senior researchers, young investigators, 
and students. Of the 48 attendees, 13 voluntarily responded to a general inquiry regarding ethnicity which appears on our registration forms. 
Of the 13 respondents, 8% were Minorities – 8% Hispanic, 0% Asian and 0% African American. Approximately 17% of the participants at 
the 2015 meeting were women.
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FINAL PROGRESS REPORT 

 

Army Research Office 

Grant Number W911NF-15-1-0209 

 

The Gordon Research Conference on Laser Diagnostics in Combustion was held at Waterville Valley in 

Waterville Valley, New Hampshire from August 9-14, 2015. The Conference was well-attended with 182 

participants (attendees list attached). The attendees represented the spectrum of endeavor in this field coming from 

academia, industry, and government laboratories, both U.S. and foreign scientists, senior researchers, young 

investigators, and students. Of the 182 attendees, 59 voluntarily responded to a general inquiry regarding ethnicity 

which appears on our registration forms. Of the 59 respondents, 8% were Minorities – 3% Hispanic, 5% Asian and 

0% African American. Approximately 11% of the participants at the2015 meeting were women. 

 

The Gordon Research Seminar on Laser Diagnostics in Combustion was held at Waterville Valley in Waterville 

Valley, New Hampshire from August 8-9, 2015. The Conference was well-attended with 48 participants (attendees 

list attached). The attendees represented the spectrum of endeavor in this field coming from academia, industry, and 

government laboratories, both U.S. and foreign scientists, senior researchers, young investigators, and students. Of 

the 48 attendees, 13 voluntarily responded to a general inquiry regarding ethnicity which appears on our registration 

forms. Of the 13 respondents, 8% were Minorities – 8% Hispanic, 0% Asian and 0% African American. 

Approximately 17% of the participants at the 2015 meeting were women. 

 

In designing the formal speakers program, emphasis was placed on current unpublished research and discussion 

of the future target areas in this field. There was a conscious effort to stimulate lively discussion about the key issues 

in the field today. Time for formal presentations was limited in the interest of group discussions. In order that more 

scientists could communicate their most recent results, poster presentation time was scheduled. Attached is a copy of 

the formal schedule and speaker program and the poster program. In addition to these formal interactions, "free 

time" was scheduled to allow informal discussions. Such discussions are fostering new collaborations and joint 

efforts in the field. 

 

Thank you for your support of this Conference. As you know, in the interest of promoting the presentation of 

unpublished and frontier-breaking research, Gordon Research Conferences does not permit publication of meeting 

proceedings. If you wish any further details, please feel free to contact me. Thank you.  

 

     Sincerely,  

Mark A Linne, Conference Chair 

University of Edinburgh 

 

Julia Krueger, Seminar Chair 

Synchrotron SOLEIL  
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Gordon Research Conferences 
Laser Diagnostics in Combustion  

Expanding the Limits in Space and Time 
 

August 9-14, 2015 
Waterville Valley 

Waterville Valley, NH 
 

Chair: Mark A. Linne  
Vice Chair: Hope A. Michelsen 

 

Contributors 

   

   

   

   

   

  

 

Meeting Program 

Sunday 

2:00 pm - 9:00 pm Arrival and Check-in 

6:00 pm Dinner 

7:30 pm - 7:40 pm Welcome / Introductory Comments by GRC Site Staff 

7:40 pm - 9:30 pm Keynote Session: Mid-Infrared Spectroscopic Studies of Free 

http://www.grc.org/chairs.aspx?chair=c14456
http://www.grc.org/chairs.aspx?chair=v4730
http://www.nsf.gov/
http://www.energy.gov/
http://www.afosr.af.mil/
http://www.aro.army.mil/
http://www.photron.com/
http://www.alpeslasers.ch/
http://www.northropgrumman.com/BusinessVentures/CEO/
http://www.princetoninstruments.com/
http://www.continuumlasers.com/
http://www.lavision.de/
http://www.andor.com/
http://www.spectra-physics.com/
http://www.visionresearch.com/
http://www.coherent.com/
http://www.edge-wave.de/


Radicals and Their Chemistry / Selected Poster Presentations 

 Discussion Leader: Hope Michelsen (Sandia National Laboratories, USA) 

7:40 pm - 7:45 pm Introduction by Discussion Leader 

7:45 pm - 8:25 pm Grant Ritchie (Oxford University, United Kingdom) 

"Mid-Infrared Spectroscopic Studies of Free Radicals and Their Chemistry" 

8:25 pm - 8:35 pm Discussion 

8:35 pm - 8:45 pm Introduction by Discussion Leader 

8:45 pm - 8:55 pm Chloe Dedic (Iowa State University, USA) 

"Hybrid fs/ps Coherent Anti-Stokes Raman Scattering in Non-Equilibrium Environments" 

8:55 pm - 9:00 pm Discussion 

9:00 pm - 9:10 pm Elin Malmqvist (Lund University, Sweden) 

"A Novel Laser-Radar Concept for Combustion Diagnostics" 

9:10 pm - 9:15 pm Discussion 

9:15 pm - 9:25 pm Thomas Werblinski (Institute of Engineering Thermodynamics, FAU Erlangen-Nürnberg, 

Germany) 

"Development of a Supercontinuum-Based Absorption Spectrometer for High-Speed 

Multi-Scalar Combustion Diagnostics" 

9:25 pm - 9:30 pm Discussion 

Monday 

7:30 am - 8:30 am Breakfast 

9:00 am - 12:30 pm Time-Resolved Diagnostics for Reactive, Turbulent Flows 

 Discussion Leader: Brian Peterson (University of Edinburgh, United Kingdom) 

9:00 am - 9:10 am Introduction by Discussion Leader 

9:10 am - 9:50 am Isaac Boxx (German Aerospace Center, Germany) 

"High Bandwidth Laser Diagnostics for Turbulent Combustion: Moving from the 

Laboratory to the Test Rig" 

9:50 am - 10:00 am Discussion 

10:00 am - 10:30 am Group Photo / Coffee Break 

10:30 am - 11:10 am Carson Slabaugh (Purdue University, USA) 

"High-Speed Diagnostics in High-Pressure Gas Turbine Combustion Test Rigs" 

11:10 am - 11:30 am Discussion 

11:30 am - 12:10 pm Benjamin Boehm (Technical University Darmstadt, Germany) 

"Turbulent Combustion: A Multi-Dimensional Problem" 

12:10 pm - 12:30 pm Discussion 



12:30 pm Lunch 

1:30 pm - 4:00 pm Free Time 

4:00 pm - 6:00 pm Poster Session 

6:00 pm Dinner 

7:30 pm - 9:30 pm Coupling Between Modeling and Experiment 

 Discussion Leader: Margaret Wooldridge (University of Michigan, USA) 

7:30 pm - 7:40 pm Introduction by Discussion Leader 

7:40 pm - 8:20 pm Heinz Pitsch (RWTH Aachen University, Germany) 

"How Can Data Lead to Models: Bringing Light to the Dark Arts" 

8:20 pm - 8:35 pm Discussion 

8:35 pm - 9:15 pm Simone Hochgreb (University of Cambridge, United Kingdom) 

"Extracting Data from Turbulent Flames and Informing Models" 

9:15 pm - 9:30 pm Discussion 

Tuesday 

7:30 am - 8:30 am Breakfast 

9:00 am - 12:30 pm Ultra-Short Pulse Nonlinear Interactions 

 Discussion Leader: Johannes Kiefer (University of Bremen, Germany) 

9:00 am - 9:10 am Introduction by Discussion Leader 

9:10 am - 9:50 am Hans Stauffer (Spectral Energies, LLC, USA) 

"Ultra-Short Nonlinear Sensors: Exploiting Electronic Resonances" 

9:50 am - 10:00 am Discussion 

10:00 am - 10:30 am Coffee Break 

10:30 am - 11:10 am Christopher Kliewer (Sandia National Laboratories, USA) 

"Recent Advances in CARS Imaging" 

11:10 am - 11:30 am Discussion 

11:30 am - 12:10 pm Marcus Motzkus (University of Heidelberg, Germany) 

"Quantum Control Spectroscopy: Nonlinear Spectroscopy with Shaped Laser Pulses" 

12:10 pm - 12:30 pm Discussion 

12:30 pm Lunch 

1:30 pm - 4:00 pm Free Time 

4:00 pm - 6:00 pm Poster Session 

6:00 pm Dinner 

7:30 pm - 9:30 pm Thermographic Phosphors in Flowfields 



 Discussion Leader: Marcus Alden (Lund University, Sweden) 

7:30 pm - 7:40 pm Introduction by Discussion Leader 

7:40 pm - 8:20 pm David Rothamer (University of Wisconsin, USA) 

"High-Temperature Gas Measurements Using Thermographic Phosphors" 

8:20 pm - 8:35 pm Discussion 

8:35 pm - 9:15 pm Frank Beyrau (Universität Magdeburg, Germany) 

"Thermographic PIV: Use of Thermographic Phosphor Particles for Simultaneous 

Temperature and Velocity Imaging in Fluid Flows" 

9:15 pm - 9:30 pm Discussion 

Wednesday 

7:30 am - 8:30 am Breakfast 

9:00 am - 12:30 pm Sensing in Multiphase, Mixing, and Reacting Flows 

 Discussion Leader: Caroline Genzale (Georgia Institute of Technology, USA) 

9:00 am - 9:10 am Introduction by Discussion Leader 

9:10 am - 9:50 am Daniel Guildenbecher (Sandia National Laboratories, USA) 

"Digital In-Line Holography (DIH) for 3D Quantification of Inert and Reacting Particle 

Fields" 

9:50 am - 10:00 am Discussion 

10:00 am - 10:30 am Coffee Break 

10:30 am - 11:10 am Christof Schulz (University of Duisburg-Essen, Germany) 

"Understanding Tracer-LIF Under Engine-Relevant Conditions" 

11:10 am - 11:30 am Discussion 

11:30 am - 12:10 pm Mark Musculus (Sandia National Laboratories, USA) 

"In-Cylinder Diagnostics for High-Pressure Combustion to Understand Fuel Efficiency and 

Pollutant Emissions" 

12:10 pm - 12:30 pm Discussion 

12:30 pm Lunch 

1:30 pm - 4:00 pm Free Time 

4:00 pm - 6:00 pm Poster Session 

6:00 pm Dinner 

7:00 pm - 7:30 pm Business Meeting 

 Nominations for the Next Vice Chair; Fill in Conference Evaluation Forms; Discuss Future 

Site and Scheduling Preferences; Election of the Next Vice Chair 

7:30 pm - 9:30 pm Advances in Sources and Sensors 



 Discussion Leader: Jacqueline O'Connor (Pennsylvania State University, USA) 

7:30 pm - 7:40 pm Introduction by Discussion Leader 

7:40 pm - 8:20 pm James Gord (Air Force Research Laboratory, USA) 

"Pulse-Burst Laser Technology: Instrumentation and Applications" 

8:20 pm - 8:35 pm Discussion 

8:35 pm - 9:15 pm Brian Thurow (Auburn University, USA) 

"3D Flow Visualization with Plenoptic Cameras" 

9:15 pm - 9:30 pm Discussion 

Thursday 

7:30 am - 8:30 am Breakfast 

9:00 am - 12:30 pm Soot Particle Detection 

 Discussion Leader: Stefan Will (FAU Erlangen-Nürnberg, Germany) 

9:00 am - 9:10 am Introduction by Discussion Leader 

9:10 am - 9:50 am Patrizia Minutolo (Institute for Research on Combustion, CNR, Italy) 

"Nucleation Particles in Premixed Flames: Optical Diagnostics and Environmental Issues" 

9:50 am - 10:10 am Discussion 

10:10 am - 10:40 am Coffee Break 

10:40 am - 11:20 am Graham Nathan (University of Adelaide, Australia) 

"Optical Diagnostics for Planar Imaging in Strongly Radiating Reacting Flows" 

11:20 am - 11:30 am Discussion 

11:30 am - 12:10 pm Joshua Schwarz (NOAA / Cooperative Institute for Research in Environmental Sciences, 

USA) 

"Non-Pulsed LII Applied to Atmospheric Black Carbon Characterization in the Service of 

Climate Science" 

12:10 pm - 12:30 pm Discussion 

12:30 pm Lunch 

1:30 pm - 4:00 pm Free Time 

4:00 pm - 6:00 pm Poster Session 

6:00 pm Dinner 

7:30 pm - 9:30 pm Novel Signal Processing 

 Discussion Leader: Edouard Berrocal (Lund University, Sweden) 

7:30 pm - 7:40 pm Introduction by Discussion Leader 

7:40 pm - 8:20 pm Christopher Goldenstein (Stanford University, USA) 

"Wavelength-Modulation Absorption-Spectroscopy Techniques for Measurements of Gas 



Properties in Combustion Systems" 

8:20 pm - 8:35 pm Discussion 

8:35 pm - 9:15 pm Elias Kristensson (Lund University, Sweden) 

"Novel Laser Imaging Techniques Based on Structured Illumination" 

9:15 pm - 9:30 pm Discussion 

Friday 

7:30 am - 8:30 am Breakfast 

9:00 am Departure 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

  



Gordon Research Seminar 
Laser Diagnostics in Combustion  

Challenges and Recent Developments in Laser-Based Combustion Diagnostics and Their Applications 
 

August 8-9, 2015 
Waterville Valley 

Waterville Valley, NH 

 
Chair: Julia Krueger  

Associate Chair: Fahed J. Abou Nada 
 

Contributors 

   

  

 

Meeting Program 

Saturday 

2:00 pm - 5:00 pm Arrival and Check-in 

3:30 pm - 3:45 pm Introductory Comments by GRC Site Staff / Welcome by the GRS Conference Chair 

3:45 pm - 4:30 pm Keynote Session: Challenges for Optical Diagnostics in Technical 

High-Pressure Combustion Systems 

 Discussion Leader: Julia Krueger (Synchrotron SOLEIL, France) 

3:45 pm - 4:15 pm Volker Sick (University of Michigan, USA) 

"Challenges for Optical Diagnostics in Technical High-Pressure Combustion Systems" 

4:15 pm - 4:30 pm Discussion 

4:30 pm - 6:00 pm Poster Session 

6:00 pm Dinner 

7:30 pm - 9:30 pm Applied Diagnostics: Turbulent Flows and Time Resolved 

Spectroscopy 

 Discussion Leader: Christoph Arndt (German Aerospace Center (DLR), Germany) 

7:30 pm - 7:50 pm Carl-Philipp Ding (Technische Universität Darmstadt, Germany) 

"Piston Surface Temperatures During Flame Impingement in an Optically Accessible DISI 

Engine Using High-Speed Phosphor Thermometry and OH-LIF" 

7:50 pm - 8:00 pm Discussion 

http://www.grc.org/chairs.aspx?chair=c15668
http://www.grc.org/chairs.aspx?chair=c15669
http://www.nsf.gov/
http://www.afosr.af.mil/
http://www.aro.army.mil/
http://www.visionresearch.com/
http://www.photron.com/


8:00 pm - 8:20 pm Alexis Bohlin (Sandia National Laboratories, USA) 

"Direct Coherent Raman Temperature Imaging and Wideband Chemical Detection in a 

Hydrocarbon Flat Flame" 

8:20 pm - 8:30 pm Discussion 

8:30 pm - 8:50 pm Nicholas Neal (University of Wisconsin Madison, USA) 

"Demonstration of High-Pressure OH PLIF Using the Direct 4th Harmonic Output of an 

Nd:YAG Laser" 

8:50 pm - 9:00 pm Discussion 

9:00 pm - 9:20 pm Niels Goeran Blume (High Temperature Process Diagnostics Research Group, 

Germany) 

"Supercontinuum Laser Broadband Absorption Spectroscopy for Combustion Research: 

Measurements and Evaluation of Recorded Spectra" 

9:20 pm - 9:30 pm Discussion 

Sunday 

7:30 am - 8:30 am Breakfast 

9:00 am - 11:00 am Advanced Laser Diagnostics 

 Discussion Leader: Christopher Abram (Universitat Magdeburg, Germany) 

9:00 am - 9:20 am Malin Jonsson (Lund University, Sweden) 

"Time-Resolved Spectroscopic Study of Photofragment Fluorescence in Methane/Air 

Mixtures and Its Diagnostic Implications" 

9:20 am - 9:30 am Discussion 

9:30 am - 9:50 am Kajsa Larsson (Lund University, Sweden) 

"Single Shot Imaging of Hydrogen Peroxides in Premixed Flames Using 

Photofragmentation and Structured Illumination" 

9:50 am - 10:00 am Discussion 

10:00 am - 10:20 am Dennis van der Voort (Eindhoven University of Technology, The Netherlands) 

"Dispersion of Glowing Sprays" 

10:20 am - 10:30 am Discussion 

10:30 am - 10:50 am Benoit Fond (Imperial College London, United Kingdom) 

"Characterisation of Phosphor Particles for Thermographic PIV" 

10:50 am - 11:00 am Discussion 

11:00 am - 12:30 pm Poster Session 

 Coffee will be served in the poster area from 11:00 am - 11:30 am 

12:30 pm Lunch 

1:30 pm - 2:30 pm Soot Particles Diagnostics 



 Discussion Leader: Fahed Abou Nada (Lund University, Sweden) 

1:30 pm - 1:50 pm Gordon Humphries (University of Strathclyde, United Kingdom) 

"Novel Diode Laser Techniques for Trace Species and Particulate Measurement: In Situ 

cw-CRDS and Photoacoustic Soot Detection" 

1:50 pm - 2:00 pm Discussion 

2:00 pm - 2:20 pm Dahe Gu (University of Adelaide, Australia) 

"Application of Two-Line Atomic Fluorescence in Sooting Flames Under Irradiation from a 

High-Flux Solar Simulator" 

2:20 pm - 2:30 pm Discussion 

2:30 pm - 3:00 pm Evaluation Period 

 Fill in GRS Evaluation Forms 

3:00 pm Seminar Concludes 
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Abou Nada, Fahed J  Lund University Poster 

Presenter 
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Alden, Marcus  Lund University Discussion 

Leader 
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Alquaity, Awad Bin Saud  KAUST Poster 

Presenter 
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Alwahabi, Zeyad T  University of Adelaide Poster 

Presenter 
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Andersson, Mats R  Chalmers University of Technology Poster 

Presenter 
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Arndt, Christoph M  German Aerospace Center (DLR) Speaker Registered 

Bakker, Peter Christian  Eindhoven University of Technology Poster 

Presenter 
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Barlow, Robert S  Sandia National Laboratories Attendee Registered 

Becker, Lukas G  Technische Universität Darmstadt Poster 

Presenter 
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Bengtsson, Per-Erik  Lund University Poster 

Presenter 

Registered 

Berrocal, Edouard  Lund University Discussion 

Leader 
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Beyrau, Frank  Universität Magdeburg Speaker Registered 

Blume, Niels Goeran  High Temperature Process Diagnostics Research 

Group 

Poster 

Presenter 
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Bode, Johannes  Technical University Darmstadt Poster 

Presenter 
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Boehm, Benjamin  Technical University Darmstadt Speaker Registered 
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Presenter 
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Presenter 
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Presenter 

Registered 

Boxx, Isaac G  German Aerospace Center Speaker Registered 
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Presenter 
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Presenter 
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Presenter 
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Carter, Campbell D  Air Force Research Laboratory Attendee Registered 
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Presenter 
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Presenter 

Registered 

Cheskis, Sergey  Tel Aviv University Poster 

Presenter 
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Presenter 
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Gao, Yi  University of Cambridge Poster 

Presenter 
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Geigle, Klaus Peter  German Aerospace Center (DLR) Poster 

Presenter 
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Genzale, Caroline  Georgia Institute of Technology Discussion 

Leader 
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Giassi, Davide  Yale University Poster 

Presenter 
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